Objectives: This study examined correlates of cognitive functioning and possible cognitive impairment among older adults living in Da Nang, Vietnam and surrounding rural areas. Methods: The analytic sample consisted of 489 adults, 55 and older stratified by gender, age, and residence in a rural or urban area. The sample was 46% rural, 44% women, with a mean age of 69.04. Interviews were conducted in individuals' homes by trained interviewers. The dependent variable was a Vietnamese version of the mini mental status examination (MMSE). A multiple linear regression was run with the MMSE continuous scores reflecting cognitive functioning, while a binary logistic regression was conducted with an education-adjusted cut-off score reflecting possible cognitive impairment. Age, gender, education, material hardship, depressive symptoms Center for Epidemiologic Studies -Depression Scale, war injury, head trauma, diabetes, cardiovascular and cerebrovascular disease conditions served as correlates, controlling for marital status and rural/urban residence. Results: About 33% of the sample scored below the standard cutoff of 23 on the MMSE. However, only 12.9% of the sample would be considered impaired using the education-adjusted cut-off score. Cognitive functioning and possible cognitive impairment as indicated by MMSE scores were significantly associated with being older, completing fewer years of education, and material hardship. Gender, depressive symptoms, and cerebrovascular disease were associated with cognitive functioning, but not cognitive impairment. Conclusion: These results show that social characteristics, physical illness, and mental health are associated with cognitive functioning. The study also raises questions about the need for standardization of screening measures on Vietnamese populations.
Many low-income countries are experiencing a rapid increase in their older population. With this increase comes a growing prevalence of late-life disorders such as dementia. Though low-income countries may have a lower prevalence of dementia than developed countries, this could be due to the lack of systematic documentation, as well as lower rates of survival to old age than in Western countries (Ferri et al., 2005) . The 10/66 Dementia Research Group has found that the majority of the world's demented population falls within low-income countries (Ferri et al.; Van Der Poel & Pretorius, 2009 ) and continuing improvements in economic conditions and health care will contribute to further increases.
One such low-income country, Vietnam, is undergoing rapid growth in its elderly population as a result of improvement in its economic situation and health care, as well as declining birth rates. Vietnam's average lifespan had increased by 33 years in the past 50 years to 72.41, a faster growth rate than the world average (CIA World Factbook, 2012; Minh, 2011) . The rates of cognitive impairment in Vietnam and the implications for functioning and care of older adults have not been examined. A literature search in PubMed revealed no studies focusing on prevalence or correlates of dementia and/or cognitive impairment in Vietnam. Documenting the prevalence and correlates of cognitive impairment in Vietnam is important as it can place burden on families and the medical system, and can also complicate the treatment of medical problems. These documentations could have important implications, namely in the form of targeted interventions or strategies to reduce cognitive impairment or dementia. Information on prevalence and correlates may also be used by policy-makers and clinicians as they plan health services for the growing older population in Vietnam.
Though risk factors of cognitive impairment and dementia have been widely studied, an understanding of social and health correlates of cognitive impairment in Vietnam would help health services identify people at greatest risk, as well as potentially modifiable conditions that increase likelihood of cognitive impairment. For example, socio-demographic characteristics such as increasing age and low levels of education are known risk factors for cognitive impairment (Ferri et al., 2005; Ott et al., 1995) . Mental and physical health problems such as depression, stroke, cardiovascular disease, and diabetes have also been associated with cognitive impairment (Jorm, 2000 (Jorm, , 2001 Steffens & Potter, 2008; Verhaegen, Borchelt, & Smith, 2003) . Some correlates, such as depression, may be treatable, whereas others may be prevented, such as type 2 diabetes. Further, today's elders in Vietnam may have unique risk factors for cognitive impairment, having lived through long periods of war and great social and economic upheaval. It is important, therefore, to test whether these factors also underlie cognitive impairment in Vietnam. As cognitive impairment can lead to significant disability, services targeting people with these factors may help reduce the medical and societal burden of caring for individuals with cognitive impairment.
Depressive symptoms as a correlate of cognitive impairment Comorbid presence of both mild cognitive impairment and depression ranges from 25 to 50% in older adults with the percentage increasing with age (Adler, Chwalek, & Jajcevic, 2004; Arve, Tilvis, Lehtonen, Valvanne, & Sairanen, 1999; Lee, Potter, Wagner, Welsh-Bohmer, & Steffens, 2007; Lopez et al., 2003) . Many studies now indicate that late-onset depression increases risk or may be a prodromal symptom for dementia (Broe et al., 1990; Green et al., 2003; Steffens et al., 1997) . One metaanalysis found that dementia risk is almost doubled in older adults who had depressive symptoms (Jorm, 2001) and similar results have been found for risk of cognitive impairment (Barnes, Alexopoulos, Lopez, Williamson, & Yaffe, 2006) . Sapolsky's (1992) 'glucocorticoid cascade' hypothesis posits that the extended stress faced by individuals with depression dysregulates the hypothalamic-pituitary-adrenal (HPA) axis, and one potential outcome of this process is an atrophied hippocampus (Steffens & Potter, 2008) . However, though it is recognized that brain changes, such as a smaller hippocampus, are associated with both cognitive impairment and depression, it is difficult to determine the directionality of whether depression predicts cognitive impairment or the reverse and a direct link between the two has not been found (Jorm, 2000) .
Depression has also been found to impact cognitive test performance. A meta-analysis found that depressed individuals had a 0.63 standard deviation reduction in cognitive test performance in comparison with nondepressed individuals (Christensen, Griffiths, Mackinnon, & Jacomb, 1997) . One reason individuals with depressive symptoms may score lower on cognitive exams is reduced motivation and attention/concentration (Berger, Fratiglioni, Forsell, Winblad, & Backman, 1999; Steffens & Potter, 2008) .
Physical health and illness correlates of cognitive impairment
Cardiovascular and metabolic diseases including congestive heart failure, stroke, diabetes, and coronary heart disease have been found to be associated with poorer cognitive performance and risk for dementia (Croxson & Jagger, 1995; Elias & Elias, 1993; Greveson, Gray, French, & James, 1991; Haan, Shemanski, Jagust, Manolio, & Kuller, 1999; Hertzog, Schaie, & Gribbin, 1978; Perlmuter et al., 1984; Schaie, 1996; Schaie; Starr, Whalley, Inch, & Shering, 1993; Verhaeghen et al., 2003; Waldstein & Elias, 2001) . One common mechanism across these conditions is atherosclerosis, which may be linked to cognitive impairment through genetic, hemodynamic, and/or metabolic mechanisms (Everson, Helkala, Kaplan, & Salonen, 2001; Vingerhoets, 2001) . Diabetes may operate by increasing other risk factors such as depression, hypertension and cerebrovascular disease or through a direct effect due to cortical atrophy and hyper-or hypo-glycemia (Croxson & Jagger, 1995; Kumari, Brunner, & Fuhrer, 2000; Ryan, 2001 ). In the current study, diagnoses of cardiovascular disease, cerebrovascular disease, and diabetes will be considered as correlates of cognitive functioning and cognitive impairment.
Social-economic context and cognitive impairment
Low levels of education, female gender, and increasing age all put individuals at greater risk for the development of dementia (Azad, Al Bugami, & Loy-English, 2007; Ferri et al., 2005; Launer et al., 1999; Ott et al., 1995; Ruitenberg, Ott, van Swieten, Hofman, & Bretler, 2001; van Duijn & Hofman, 1991) . The association of education and cognitive impairment may reflect the 'disuse' or 'use it or lose it' hypothesis, which posits associations found among life experiences, education, and risk of dementia (Hultsch, Hertzog, Small, & Dixon, 1999; Salthouse, 1991; Salthouse & Somberg, 1982; Stern et al., 1995) . The lack of education may reflect a lack of cognitive reserve and therefore may lead to an earlier expression of dementia symptoms. Low education may also predispose people to score lower on cognitive tests, thereby being misclassified as having dementia and/or being identified earlier in the disease process. Marital status has also been found to be a risk factor for dementia with unmarried individuals at greater risk (Hemler et al., 1999) . Married individuals may have greater social interaction and cognitive stimulation as a result of having a spouse, putting them at reduced risk for the development of dementia.
A social-contextual factor that individuals in lowincome countries face, in particular, is difficulty in attaining basic daily necessities such as food, water, or transportation, or what can be called 'material hardship'. Though material hardship has been assessed in various forms, greater economic disadvantage has commonly been associated with greater cognitive impairment. For example, food insecurity, disadvantaged conditions such as living in a rural area during childhood, illiteracy, insufficient income or unskilled occupation, and community level deprivation have all been associated with cognitive impairment (Basta, Matthews, Chatfield, & Brayne, 2007; Gao, Scott, Falcon, Wilde, & Tucker, 2009; Nguyen, Couture, Alvarado, & Zunzunegui, 2008) . Some researchers have speculated that material deprivation's association with cognitive impairment may be due to a lack of mental stimulation experienced by individuals in impoverished settings (Nguyen et al., 2008) . This association, as with education, may also relate to the 'disuse' or 'use it or lose it' hypothesis (Hultsch et al., 1999; Salthouse, 1991; Salthouse & Somberg, 1982; Stern et al., 1995) . However, older individuals living in deprived areas or with few economic resources may also be more at risk due to their reduced access and proximity to community health care and medical resources. Considering the social-economic context of Vietnam as a low-income nation, material hardship is an important construct to consider in association with cognitive impairment.
An additional social-contextual factor to be examined is whether individuals suffered head trauma or other war injury. Living through a period of war is an incredible stressor that may be prolonged by the suffering of an injury. Injury may serve as a proxy for the incredible stress faced by many in the current generation of older adults in Vietnam. As discussed about depression, Sapolsky's (1992) 'glucocorticoid cascade' hypothesis posits that extended stress may (Steffens & Potter, 2008) lead to hippocampal atrophy and resulting cognitive impairment. As the experience of social turmoil and a war injury may be severely stressful, this hypothesis may be one mechanism through which a war injury is associated with cognitive impairment.
The present study examined correlates of cognitive functioning and cognitive impairment in a representative sample of Vietnamese 55 years and older in the city of Da Nang and surrounding rural areas. The prevalence of cognitive impairment and levels of general cognitive functioning were examined along with social-contextual, mental, and physical health correlates. Based on prior research, we hypothesized that poorer cognitive functioning and cognitive impairment would be associated with being female, not married, older, less educated, more depressed, having greater material hardship, cardiovascular disease, cerebrovascular disease, diabetes, head trauma, and a war injury.
Methods
The research was built on an educational partnership between the National Technical College of Medicine 2, Da Nang, Vietnam and the Institute of Gerontology, J€ onk€ oping University, J€ onk€ oping, Sweden. The research team included Chuong N. Hoang from the National Technical College of Medicine 2 and Stig Berg from J€ onk€ oping University. Joining the research initiative were Steven Zarit of the Pennsylvania State University, Ngoc H. Nguyen of Duy Tan University, and Ha Nguyen of Wake Forest School of Medicine.
Procedure
Participants for this project were based on a representative sample recruited from two districts, one rural and one urban. Within each district, three sub-districts were clustered by their demographic characteristics and were selected based on the demographic characteristics. Households within the selected subdistricts were randomly selected. Home interviews were conducted by teams of students and faculty from the National Technical College of Medicine No 2 in Da Nang. Participants were given a small gift valued at approximately 3 US dollars for completing the interview.
Sample
The sample included 600 individuals aged 55 and older from Da Nang, Vietnam and surrounding rural areas. The sample was stratified on three dimensions: age, gender, and rural or urban residence. The sample was recruited to produce approximately equal numbers of men and women and urban and rural residents within each of seven age categories (55-59, 60-64, 65-69, 70-74, 75-79, 80-84, and 85 and over) . Three participants declined participation with difficulty scheduling the interview being cited as the main reason for refusal. In the current study, the analytical sample consisted of 489 participants as 111 participants did not have a score on the mini mental status examination (MMSE). Interviewers reported that they were not able to test these individuals. A full comparison of people who completed and did not complete the MMSE is presented in the results (Table 1) .
Measures
Vietnamese language versions of measures were used where available. Translations were made, where necessary, from English language measures. Back translations were then performed and checked by two bilingual members of the research team.
Outcome measure
Cognitive impairment was measured using the MMSE (Folstein, Folstein, & McHugh, 1975) . The MMSE is a 30-point scale that assesses several domains of cognition including memory, orientation, and arithmetic. A lower score indicates greater cognitive impairment.
We used the total MMSE score to indicate overall cognitive functioning and also used a cut-off score to indicate possible cognitive impairment. Standardized cut-offs for cognitive impairment have been developed primarily in Western countries. No normative studies have been conducted in Vietnam, and so use of the Western cut-off of 23 or less is potentially problematic due to cultural differences in item difficulty and low formal education levels. This could result in misclassification of cases (Tiwari, Tripathi, & Kunmar, 2009) . Given these concerns, varying cut-off scores on the MMSE have been used in both Western and Asian countries (Murden, McRae, Kaner, & Bucknam, 1991; Xu et al., 2003) .
An education-adjusted cut-off score has been suggested to reduce misclassification of cases. Based on a large study conducted in the US that examined the relation of education to MMSE scores, Murden et al. (1991) suggest using a cut-point of 17 for individuals with low levels of education (e.g. grade school only or less). The study found that the ability to answer MMSE questions correctly was partly based on education and people with lower education will score below the usual cut-off for possible cognitive impairment (23 or less) without actually having cognitive impairment. We used an education-adjusted cut-off score as suggested by Murden et al. for participants with low levels of formal education (grade school only or less), while other participants were evaluated with the standard score of 23 or less. We recognize that the use of the cut-point to indicate possible cognitive impairment should be viewed as exploratory and requires more systematic testing to determine optimal scores that suggest true cognitive impairment in Vietnam.
Correlates
Social demographic characteristics. Age, gender (1 ¼ female and 0 ¼ male), and education level were examined as demographic correlates. Education level consisted of five categories increasing in attainment: no education, primary school, lower secondary school, upper secondary school or vocational school, and college or higher degree. Rural/urban residence and marital status were examined as demographic controls. Marital status was dichotomized with married equaling one and unmarried, which included widowed, divorced, separated and single, as zero.
Depression. Depressive symptoms were measured with the Center for Epidemiologic Studies -Depression Scale (CES-D; Radloff, 1977) . Past research has shown the CES-D to be reliable and valid for use in older populations and to have an acceptable fit in confirmatory analysis for use with Vietnamese Americans (Hertzog, Van Alstine, Usala, Hultsch, & Dixon, 1990; Tran, Ngo, & Conway, 2003) . Only 19 of the 20 items were administered as the item 'I talked less than usual' was inadvertently omitted from the interview schedule. As a result, scores were prorated for comparison purposes to reflect a full score on the CES-D. Each participant's mean item score was added in replacement of the 20th item such that scores were reflective of the full scale. The alpha for the scale was 0.85.
Physical health conditions. We selected conditions including cardiovascular disease, cerebrovascular disease and diabetes that have been associated with cognitive function as correlates. We used a standard illness checklist that is based on the recall of doctor diagnoses and has been widely used in studies of older populations (Gold, Malmberg, McClearn, Pederson, & Berg, 2002) . As might be expected, there is only a moderate degree of correspondence of reported diagnosis with medical records, but also self-reports have been found to identify problems not captured in medical records (Nilsson, Johansson, Berg, Karlsson, & McClearn, 2002) . Further, these scales have been used with samples that included people with low formal education (Nilsson et al.) . The cardiovascular variable was dichotomized where 1 indicated a diagnosis of heart disease, high blood pressure, and/or cholesterol problems and 0 indicated no heart disease diagnosis. The cerebrovascular variable was dichotomized where 1 indicated a diagnosis of a stroke with mild symptoms and/or a stroke with paralysis or other severe symptoms and zero indicated no stroke diagnosis. Finally, the diabetes variable was dichotomized where 1 indicated a diagnosis of diabetes and/or complications from diabetes (eye, foot, vascular) and 0 indicated no diagnosis of a diabetic condition.
Material hardship. The material hardship scale consisted of eight items including access to water and food, and whether the individuals owned consumer items including a television, bicycle, motorbike, radio, phone, and cell phone. Possible scores range from zero to eight with a higher score indicating greater material hardship (a ¼ 0.74).
War injury and head trauma. One item asked participants whether they had a war injury and one item questioned whether participants had received a diagnosis of head trauma. Both variables were dichotomous items from the illness checklist previously described (Gold et al., 2002) with participants reporting whether they had this injury (1) or not (0). War injury was a residual item on the checklist.
Statistical analysis
First, t-tests and chi-square analyses were run to compare the analytical sample with the 111 participants who did not have a score on the MMSE. Next, descriptive statistics were run on all variables. Finally regression analyses were run to examine correlates of cognitive functioning and possible cognitive impairment. Three participants that had an MMSE score of 12 or below (scores were 4, 10, and 12) were excluded from the regression analyses. Prior work by Feinberg & Whitlatch (2001) has found that individuals who have an MMSE score ranging between 13 and 26 (i.e., mild-to-moderate cognitive impairment) are able to reliably report on their care, daily living, and demographic information. Therefore we felt that participants with an MMSE score of 12 or lower may not have provided reliable data to be included in regression analyses. First, a multiple linear regression with total MMSE score as the outcome was run to examine correlates of the full range of cognitive functioning. Social-demographic variables (gender, rural/urban, age, marital status, and education) were entered into the regressions in an initial step and depression (CES-D score), social-contextual variables (material hardship, head trauma, and war injury), and physical illness (cerebrovascular conditions, cardiovascular conditions, and diabetes) were entered into the models in the second step. A logistic regression was also performed to examine correlates of possible cognitive impairment. This analysis used the education-adjusted cut-off score indicating possible cognitive impairment. We recognize that the two analyses overlap, but each provides a somewhat different perspective. The linear regression has the advantage of using the full range of scores on the MMSE, but the cut-off carries public health significance by indicating people who likely have special needs due to low cognitive functioning.
Results
We compared the 111 individuals who did not have a score on the MMSE to the 489 people with scores. Individuals who did not complete the MMSE were significantly more likely to be women, rural, older, unmarried, less educated, dealing with more material hardship, depressed, and to have suffered from a stroke or diabetes. Demographic characteristics and full sample comparison statistics are summarized in Table 1 .
The participants in the analytic sample had a mean score of 24.69 on the MMSE (SD ¼ 4.38; range 4-30). Using the standard cut-off score of 23, 33.5% of the sample would be considered cognitively impaired. In contrast, 10.2% of the sample scored perfectly (30) on the MMSE. Using the educational-adjusted cut-off scores, a 12.9% of the sample would be considered cognitively impaired. Depressive symptoms, physical illness, and material hardship were also common in the sample. Symptoms of depression were found to be highly prevalent with an average score of 17.12 (SD ¼ 10.2; range 3-47) on the CES-D. Individuals also experienced a moderate amount of material hardship with an average score being 3.1 out of a possible 8 (SD ¼ 2.1; range ¼ 0-8). A war injury was reported by 21.7% of participants and head trauma by 8.3%. In regards to physical illness, 8.4% of participants had experienced some type of stroke, 49.2% had one or more diagnoses indicative of cardiovascular disease, and 4.4% had diabetes and/or complications with diabetes.
Next, a multiple linear regression was run to examine the associations of social-demographic characteristics, depression, socio-contextual hardship, and physical illness with the full range of cognitive functioning ( Table 2) . The model was significant at the p < 0.001 level (R 2 ¼ 0.42, F (12, 444) ¼ 26.53). Demographic characteristics were associated with cognitive functioning with women (b ¼ À0.16), people with less education (b ¼ 0.27), and older individuals (b ¼ À0.17) having significantly lower MMSE scores. In addition, more depressive symptoms (b ¼ À0.12, p < 0.01), greater material hardship (b ¼ À0.18, p < 0.001), and a diagnosis of stroke (b ¼ À0.09, p < 0.05) were associated with lower MMSE scores. Diabetes, cardiovascular disease, head trauma, and a war injury did not have a significant association with cognitive functioning. As seen in Table 2 , the overall F value declined when additional predictors were added to the basic demographic model. Though the explained variance increased, the residual variance decreased, and there was a change in R 2 , the overall F went down given that the increase in variance explained was not large relative to the number of additional predictors added. As we were aiming to test specific hypotheses about factors found to be associated with depression, we maintained the insignificant predictors in the model.
Next a binary logistic regression (1 ¼ possible cognitive impairment and 0 ¼ not impaired) was run to examine correlates of possible cognitive impairment (Table 2) . Education was omitted from this analysis due to the educational adjustment of the MMSE. The model was significant at the p < 0.001 level (X 2 ¼ 49.40, df ¼ 11). Age (e B ¼ 1.07, p < 0.01) was a significant demographic correlate of cognitive impairment. Age had a significant odds ratio above 1, which indicates that age increases the likelihood of the outcome having a value of 1 (cognitively impaired). Greater material hardship (e B ¼ 1.27, p < 0.05) was also a significant correlate. Depressive symptoms, head trauma, war injury, cardiovascular disease, cerebrovascular disease, and diabetes were not significant correlates of possible cognitive impairment.
Discussion
We examined correlates of cognitive functioning and possible cognitive impairment in this unique sample of older adults in Da Nang, Vietnam and surrounding areas. The initial estimates in our sample show high levels of possible cognitive impairment among older community dwelling Vietnamese, which is unusual for a low-income country. The high prevalence estimate of possible cognitive impairment using the established cut-off of 23 and below likely reflects in part the low level of education and literacy in the sample. A prevalence estimate of 12.9%, obtained from the educational-adjusted cut-off, is more in line with dementia estimates reported in developed and low-income countries. A review of dementia prevalence around the world estimated the prevalence of dementia in the Western Pacific region to range from 0.6% in the 60-64 age range to 26.2% in the 85 plus age group (Ferri et al., 2005) . However, our estimates should be regarded as provisional. Further studies are needed to pair cognitive assessment with more thorough clinical examinations to determine appropriate screening strategies for cognitive impairment in Vietnam.
Results of the regression models were similar to findings on associations in Western countries and varied somewhat across the linear and logistic model. As expected, the socio-demographic correlates of age, gender, and education were highly significant. One difference across the two models, however, relates to depressive symptoms and cerebrovascular disease. Depressive symptoms and cerebrovascular disease were significantly associated with poorer cognitive functioning, but did not present as significant correlates of cognitive impairment. It may be that a small association does exist between depressive symptoms and cognitive functioning, but not enough to be a clear prodrome of cognitive impairment. Depression has been found to impact cognitive test performance (Berger et al., 1999; Christensen et al., 1997; Steffens & Potter, 2008) , however apathy or a lack of motivation may not affect performance to an extent that it is associated with true cognitive impairment. Longitudinal data that track depressive symptoms, the experience of a stroke and cognitive functioning over time may better elucidate these associations.
Poorer cognitive functioning and cognitive impairment were both associated with material hardship. Material hardship is a reflection of living in impoverished conditions, working in low income, unskilled jobs and without access to health care resources (Nguyen et al., 2008) . As suggested in the 'disuse' or 'use it or lose it' hypothesis (Hultsch et al., 1999; Salthouse, 1991; Salthouse & Somberg, 1982; Stern et al., 1995) , a materially deprived environment may not foster cognitive activity and engagement leading to a depletion of cognitive reserve and increased risk for cognitive impairment. Furthermore, chronic stress associated with living without access to daily necessities may negatively impact health and cognition (Lupien et al., 1999; Sapolsky, 1992) . It is critical for health officials in low-income countries to recognize that the socio-economic context of their elder population can contribute to low-cognitive ability. As Vietnam continues to develop economically, health officials may need to take particular care in offering preventive health and treatment services to individuals who may not otherwise have the ability to access or afford services and for whom low cognition might be a barrier to improved care.
While cerebrovascular disease was a significant correlate of cognitive functioning, none of the physical illnesses significantly predicted cognitive impairment. The Step 1
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illnesses were self-reported and based on recall of doctor diagnoses. This may have resulted in an underreporting of diagnoses particularly if the illnesses were asymptomatic such as hypertension. It may also be that these diagnoses were not reported reliably or underreported given the prevalence of cognitive impairment in the sample, however, as cited, prior work by Feinberg & Whitlatch (2001) has found that individuals who have an MMSE score ranging between 13 and 26 are able to reliably report on their care, daily living, and demographic information.
As we excluded the three participants who fell below this threshold in our analyses, it is likely that the diagnoses were reported accurately. Alternatively, rural older adults with low education or greater material hardship may lack access to medical care, and therefore have fewer doctor visits for clinical assessments of cardiovascular disease or other illnesses. The underreporting or inability to access and receive a medical diagnosis may have resulted in the lack of associations seen. There are several limitations in this study. First, the study is cross-sectional so causal inferences cannot be drawn between cognitive impairment and various correlates. In addition, while the measures were chosen by a cross-national research team, they were initially developed for use in Western countries. More research needs to be done to confirm the validity of the MMSE for use in Vietnam and to develop culturally sensitive cut-off scores. Though based on prior research (Murden et al., 1991) , we recognize that our use of the educationaladjusted cut-off on the MMSE is arbitrary; however, we felt that a cut-off of 23 or less was inappropriate given the low levels of education in the sample. Although cutoff scores have not been validated, a primary goal of this study was to provide information to policy-makers about individuals with lower levels of cognitive functioning that need to be taken into account when planning health care services.
A further limitation of the current study is the number of participants who were missing scores on the MMSE (n ¼ 111). Descriptive analyses revealed that the missing sample was a more vulnerable group in comparison with our analytic sample. Consequently, it is likely that our prevalence estimates are not capturing the full range of possible cognitive impairment in the Vietnamese population. In addition, the associations of correlates with cognitive functioning and impairment may have been stronger if the complete sample could have been examined.
Finally given the experience of the Vietnam War and resulting social and economic upheaval, it is likely that all participants experienced hardship and trauma in their lifetime. However these constructs were not assessed in ways other than an existing war injury and diagnosed head trauma in the study. It may be that long-term war injuries would be associated with cognitive impairment due to resulting stress, and the impact on daily activities and socio-economic status, whereas more transient injuries would have less impact. Our measure of war injury did not allow for this distinction.
In conclusion, Vietnam has a growing older population with high levels of cognitive impairment for a low-income country. Demographic, physical illness, mental health, and social-contextual correlates of cognitive functioning identified in Western countries also appear to be underlying cognitive functioning and possible cognitive impairment in Vietnam. Individuals with cognitive impairment require assistance with activities of daily living, which places economic and social burden on families and society and complicates the delivery of health care services. Improved screening for cognitive impairment can identify people with the greatest risk. Policy-makers and clinicians should give special focus to individuals who are illiterate or have limited educational backgrounds to ensure that they are receiving accurate screening and support.
